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AN EXPLORATION OF LEVELS OF USE OF AN INNOV?TEOg C
AND THE RELATIONSHIP TO STUDENT ACHIEVEMENT

. L

Susan F. Loucks

Procedurcs for Adopting Educatlonal Innovations Project
: Research and Development Center for Teacher Education
\\ . . The University of Texas at ‘Austin '

Introduction

The last two decafles in education have becn charactdriized largely by a

.proliferation of Inmnovations in every concelvable area. large number of these

innovations have sought to alleviate educational ills in preas such as,the inner
city, among non-English spcaking Americans, and to promoteg ncew ways of dealing
with the massive mnount of knowledge that is accumulating in the world today,

such as through discovery learning and prohlcm solving. ' But despite the massive
rescarch and dth]opmtnL efforts of the 1960's and early{ 970's, these prohblems
still exist. Inndvations are not in widespread usc, or phen in use, are often

not used offéctlvo]y. In Goodlad's (1970) words, they have been "blunted on the
classroom doer:? ' :

Why Jnnov:%ions hnvo not been more successful is a question that 1s just
beglnning to receive attention, particularly as the dollatrs allotted to develop-
ment of more innovations have dwindled (Gross, Giaquinta, & Bernstein, 1971;
Miles, 1964). The problem has bheen approached by two major groups, as revealed
in the literature. The first, those involved In rescarch and theory-building in
the area of cducational change, have sought to conceptualize the change process
and to examine its characteristics and potentialities (Havologk 1971; Rogers. &
Shocmaker, 1971). The sccond, tdutdt10n11 evaluators, have sought to specify
the nature of the new produets and programs belng used and to relate these to
student outcomes (Scriven, 1967; Stufflebeam, 1971).

Many variables have been didentified that influence innovation implementation,
ineluding amount of resourccs available, social class of the school population,

}

H

lA more in-depth report of this stddy, including t évreporting of results
of stati)tlcal tests, can be ordered from Communicationf Services, Research and
Devc]opmont GCenter for Teacher EdutatLon, the Universifgy of Texas, Austin 78712,

.

-

Paper presented at the annual meeting of the American Educational Research
Assoclation, San Francisco, April 20, 1976, session 6.14.

-

3The research described herein was conducted under contract with the Nation-
al Institute of Education. The opinions expressed are those of' the authors and
do not necessarily reflect the position or policy of the National Institute of
Education and no endorsement by the National Institute of Education should be
inferred.
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"and the nearness of assisgtance to the fnnovation users (Rogers & Shoemaker, 1971).

Other varlables that are thought to be significant te innovation implementation
are dimensions of the Concerns-Based A&option Model (CBAM) (Hall, Wallace' &
Dossett, 1973), a model of innovation adoption currently under study at the
Rescarch and Development Center for Teacher Education at the University of Texas
at Austin.. The COBAM focuscs on the individual as s/he progresses through the

_process of innovation adoption. 7Two dimensions are described: 2&) the concerns

expressed by innovation users, defined as seven Stages of Concern About the In-
novation, and (2) the behaviors demonstrated by innovation users, defined as /
eight Levels of Use of the Innovation. The Levels of Use (LoU) dimension (Hall,
Loucks, Rutherford & Newlove, 1975) 1s particularly usefyl for focusing on inno-
vation Implementation, describing indlviduals from their initial involvément in
learning about an innovation through highly sophisticated,. integrated use.

Figure 1 describes the eight levels.

If innovattion implementation is to bhe more cffectivesthan it hasAEZQn in
the past, the first step Is to be able to describe-and measure innovation use.
This is where Levels of Use can be most helpful.  What s the "state of the art"
of implementation of a warticular innovation in a particular schogl or school
districe? 1f the principhl says all the teachers are using a particular dew
program, can it be assumed that they all use [t with the same quality, or indeed,
that they are each using it at all? 1f Level of Use 1s determined for cach
teacher, a profile can be drawn,of a school or school’district's use of the in-
novat fon, thus providing Informatlon useful to SupCrVibOT% administrators, staff
development people and ev aluators, Anyone intercsted in facilitating or aquqsing
Innovation use.

i .

The present study was In part a case study involving the Levels of Use'thnt
existed among a sample of seecond- and fourth-grade teachers using or antlcipaLlng,
the use of two innovations. These Innovalions were {ndividuallized 1neru<tion“~
in reading and individualized instruction in mathematics. The sample Lhoscp was
assumed to include both users and nonusers df these innovations, since half the
schools were Involved in the use of Individually Guided Education (IGE), ,a pro-
gram to facllitate individualization, and half werc not.

Another quostxon this study chose to explore involves the relationship
between a tceacher's Level of Use of an innovation and’ 1Larning outcomes for his/

her wtudents, The principal reason for developing and implementing innovations<j
~is to increase lcarning outcomes, whether they be cognitive, attitudinal, per—
formance, etc. It is therefore hoped that students of teachers using a particular

innovatlon have greater learning outcomes than students of nonusers. There is
also an implicit assumption in the Level of Use sequence that students of teach-
ers at higher Levels cf Use should achieve more than those of teachers at lower
Levels of Usc. To explore these assumptions, comparisons were made of student
achievement for usecrs vs. nonusers of Individualized instruction and for teachers
at different LoU's. The effect of variables such as IGE and Title I (an indi-
cation of low SES).was explored.

The remainder of this report outlines the procedures used to answer these
qucstionq, a summary of the results, and their implications.




FICURE 1. Lewels of Use of the Innovation
‘ . !

4 Al

LEVELS OF USE ' f DEFINITION OF USE
, . ‘ »
0 NONUSIL State 1n which the user has little ar no kndwledge of. the

innovation, no involvement with the innbyption, and is
doing nothing toward becoming Involved.

I ORIENTATION State in which the user has recontly acquired or 1s ac-
(//// quiring information about the innovation dnd/or has re- -
‘ ’ cently explored or 1s exploring its value orientation and
its demands upon user and user system.

Il PREPARATION State in whigh the user 1s preparing for first use of the’

innovation. :

111 MECHANTGAL USKE State in which the user focuses most ,effort on the shorg-
T term, day-to-day use of the innovation with little time

for reflection. Changes in use are made more to meat

user needs than client needs.  The user 1s primurijy en-,

gxyod ina stepwife artempt to master the tasks required

to usc the innovation, often resulting in disjointed and

superficial use,

: TVA ROUTINE State in which usce of the fnnovatlion 1§£5Lnb1]ized. Few
{f any changes are being made in ongeih 'uge: Little
preparation or thought ‘is being given to-improving inno-

}F vation use or ils conscquences, ’

[VE REFINEMENT ® State in which the user varfes the use of the innovdtion
: te increase the fmpact on clients within immediate sphere
- of influence. %Yariations are bascd on knowledges of both
- short- and long-term. consequences for clients. g

Y "INTEGRATTON State in which the user is combining own efforts ‘to use
S the innovation with related activities of colleagues to
- ) @ achieve a collective impact-on c]igntb w1th1n their common
) sphere of inf]upnco
N t \ R ) ; ¢ .
Vi RENEWAL Srate in which the user.reevalyates the quality of use ‘of

the innovation, secks major, modifications of or alterna-
tives to present innovation to achieve increased impact
on clients, examines new developments in the field, and
explores new goals for self and the system,

. _ )

Y
> Excerpted from The lLoU Chart
Procedures for Adopting Educational Innovations PrO]ocL .

Research and Development Center for Teacher Educatign
The Unjversity of Texas at Austin
o : ' ' | .
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‘Research Desgign and Procedures

| o

Regearch Questions { : ’

. ~ \ \
The following ?eseafch questions were asked: - .

1.’ How 'are Levels of Use distributed across a population -assumed

to contain both users and nonusers of individualized instru«tion?
a. Is every LoU represenged? . ‘

-

b. Is the LoU distributfon the same for individualized reading
» and 1individualized md?

c. Is the LoU distributidén the same for second- ahd fourth-
gradérs?

d. Is the LoU distribution the‘same for IGE and non-IGE schools?

2. What is the relationship between the teacder' U of #ndividual-
ized instruction and student achievement? 1

“".. _ a.’ Ts therc a difference in student achdievement between users
p ' ¢ and nonusers of individualized instruction as.defined by LoU
(for math/reading, second/fourth)? .

b., Is there-a difference’ in student' achievement between teachers
at diffe¢rent LoU's?

@

c. Is there evidence that a linear or othér systematic relation*
ship exists betwcen LoU and student achievement?

, " . "+ d. How do the variables of Title I/non-Title I and IGE]hon—IGE_
affect the relationship between student achievement and LoU?

Opcratlonal thinitions

Sevcral terms used .in this study rCQUire operational definitions. Reading
and mqth achievement were measured by the California Achieyement Test Battery
Verbal/Comprehension Test and Mathematics Test (1970 Editi¢n), respectively.
Levels of Use, described.earlier, was measured by the Levels 'of Use Interview
(Loucks, Newlove, & Hall, 1975); nonusers of the innovation| are individuals at
LoU O, I, and II; users of the innovation are individials at LoU III and above.
Individualized instruction .was broadly defined as instructi planned and imple-
mented with the needs of the individual child as the focus. Innovation was alsp
defined bloadly, as ah ldentifiable program or process that nequires observably
different behaviors of the individual implementing it: - | .

/

Sample :

The sample for this study consisted of teachers from 21 sthools of the Austin
Independent School District. Ten of these schools wekg‘inv01Vad in Individually®
Guided Education (IGE), a complex ‘innovation developed at the Wisconsin Research
and Development Centey that included individualized Instruction, team teaching
and multiage grouping. The other 11 scheols had been selected by the A.I.S.D.

+Office of Evaluation as comparison schools, matching each,with an IGE school with
respect to geographic locdtion, socioeconomic level, ethnic composition and size.
The sample included -eight Title I schools, schooels receiving Title I funds, bal-
anced with respect to IGE and non-IGE. These schools were below the.district
. average in the percent of families below the poverty 1eve1 and so guaranteed
that<the sample contained a range in socioecohomic 1eve1 This partiCUlar samp le

_/ , , P
Q v ' ‘ .
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" California Achicvement Test. The California Achicvement

wag selected because itrprovidcd'a large enough npmber of teachers to be divdded
into the eight groups necessary for analysis by L&vuls of Use,.and because there
was a good chance that both use and nonuse of indﬂvidualized instruction would
be represented. ’

\

Since achicvement test scores were necessary for the second set of research
questions, the study was conducted with teachers of children who woulyl be tested
during €he semester of the studyf Thus, second- aﬁd fourth-grade teachers were
identified as the sample.

-

Scecond- and fourth-grade tcachers in each of the 21 schools were intervicwed,
totaling 133, This sample was used to answer the first sct of rescarch qucestions,
those focusing on distribution of Level of Use.

EY

M
In order to study the HCCbn&'HOC of rescarch questions, those dealing with
the telationship between Level of Use and achicevement, certain .conditions were
necessary.  The teacher had'to have been responsible for the samc students.since
at least November lst; s/he had Lo be teaching the cdntent area (reading/math)
that was being Intervicewed for; and the teacher had to provide cu}ﬁéng class .
rolls for both reading and mathematlics classes so thag individual student achleve-

_ment scores could be obtalned. When these conditions|were imposed, the sample

for study of the sccond set of rescarch questions was|composed of 35 tecachers
for reading and 92 teachers for mathepatics,

M_ casures
Level of Usc

of nterview,  The Level of Use Interview wa developed” at the Research
and Developmgnt Center for Teacher Education at the Unjgversity of Texas at Austin,
It is a "fodused" interview whose functlion Jg to solicit sufficient information
from indivigduatls to place them at a Level of Use with spect to a specific in-
novation. /The Interview is generic in nature; that is,| the same questions can

be uséd fOr any Innovition gipply by changing the fqcus It is tape recorded (
and can be rated for LoU by independent coders, if desiged. The LoU Interview '
and pr

codures for fts use are described in detail in tqe Tnterview Manual (Loucks, .
Newloye, & Hall, 1976). : _ . .

3

In a large-scale rescearch effort employing the Legepr of Use Interview, inter-

rater reliabilities ranged from 0.87 to 0.96. Percentagg agreement on the over-.

1 LoU ranged between 60% and 70%. Since the present sfudy was undertakgn before
refinement of .th¢ interview procedure, some of tihe intergater relfabilities and
perceentage agreements were lower than these values. Relfability coefficients
were determined at three times during the tape rating perfiod using LEbel's (1951)
"formula for intraclass correlation," facilitated by compliter program INTRAR
(Veldman, 1974). These averaged 0.85. Percentage agreemgnt on LoU averaged 607%.

Califc ext (C.T.B./McCGraw-Hill,
1970) is a norm-rceferenced test battery. Two of the testd, Mathematics and
Verbal /Comprehension, are administered yearly to second- apd fourth-grade stu-

0.93 %0 0.96 for different nation-wide jsamples. This partijcular test was chosen
it' was given to all the studentp of the large sample of teachers necessary 2

o

. .
‘
\ . ,
? : 7 * ’ l '
. . ,
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Procgdures

Data collection for this study involved interviewing teachers.and subsequent,
coding &f the taped Intarviews to determine Level of Use of. individualized in-
struction. The intcerviaw questions were actually repeﬁtcd twice, once focusing
on the teacher's reading instruction and onco on mathematics instruction.

Two individuals rated ecach inturview tape according to the procedures:out-
lined In the interviaw mnqua]. The average reliability coefficlent was reported
carller. I there was ¢ 'disagreement In overall LoU, a third rater listened to -
the tape and rated 4t.  This was necegsary for 40% of the tapes, since there
was 60Z agreement betwean, the first two rut(gs Of -that 407, 62% were disagreed
upon by only one Level off Use. Ninety-five pv%ccnt of those disagreed on were
resolved by a third ratery the remaining 5% were resolved by concensus reached -
through dliscusslon. ( f

*Statistica I Treatme nt '

The flrst set of rescarch guestioas, those dealing with Level of-+Use distri-
butions, were answercd by arithmetic calculation of distributions and percentages
of the diffc ent grouplnge of Interest. The second set of research questions,
which compared achicvement scores-across Levels of Use, utllized onc-tailed one-
wway analyses of varfande and trend analyses.  Tn, conducting these anuiyscs, stu-
dent scores were chosey as the anil of analysis rather than teacher mean. This
was done for several rdq%onq: (1) the focus of the rescarch questions was on
the achicevement of stidents of’ Leachers al cach LoU, (2) using the small teacher
N available would have |pfeatly reduced the power of the analyses, and (3) using
a single amean for cach teacher would have limited the amount of inforpation that
wis obtained using séveral scores, including variation in achievement within a
%1ng]e ¢ lgssroom. ¢ B

Comnd

Results ’ s

. C
RCS(ﬂT(h Question 1: Diquihution of Levels of=Usc

}ipnr( 2 ‘®llustrates the Inl distribuii;ﬁs for the two innovatlions (1ndjvid—
‘ualized reading and individualized math) general, it can be seen that a

higher percentage of teachers Individualize rc&ding than ihdividualize ,math (i.e.
the pércent of users, LoU ITL or ahove, 1s 72% for reading and 62% for mathcmatics)
Among-fonuscrs (LoU O 4 1T1), the highest percent of teachers are at l.oU I Orien-
tation, and among uscrd the highest percent are at LoU IVA Routine. There were ‘
no teachers in this snnp]o at LoU VI Renewal. , S5 ' '

e ! o

Figurce 3 compares [the LoU diQ?leutlonb for second and fourth grades. These
appear similar, although a slightly smaller porcent of second-grade ‘teachers are
at LoU I Orientation ard LoU IVA Routine.

Figures 4 and 5 illustrate ,LoU distributions for IGE and non-IGE schoals for /.
individualized rcading/and individualized math, .respectively. The most outstanding
feature of these two graphs is s both IGE and non-IGE teachers appear at anh
LoU (except Lol VI Ran¢wal where Lhero were no teachers at all). Although for

cach innovation the percent of IGE users was higher than non-IGE users, there
was a significant number of users in non- IG]'schgojs For both innovations also
IGE teachers tend to srread over the user Levels moreso thah non-IGE teachcrs
who are predominantly pt LoU IVA Routine. TA signlficant percent of non-IGE teach-
ers are orienting Lhewsclves to individualized instruction (i.e., are at LoU I
Orientation). J , ' -
4
|
H

'
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FIGURE 2. Distribution of Levels of Use
of Individualized Instruction In Reading and Mathematics
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FIGURE 3. Distribution of Levels 011; Use . !
of Individualized Instruction in Second and Fourth Grades
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FIGURE 4. D¥stribution of Levels of Use"
of Individualized Instruction in Reading in IGE and Non-IGE Schools
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of Individualized Instruction in Mathematics in IGE and Non-IGE \Schools
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Research Que%tion 2: The Re]ationshigﬁof Levels of ‘Use to Student Achievement !

Two major scts ‘of analyse5 were conducted in response to Research Question
2. First, edmparisons of achievement scoreswere made between nonuserssand users

. of individualized Instruction for the two content areas and the .two grade levels.
As i1lustrated in Table 15 significant differences were found for each comparison.

- [ -

) : - TABLE 1. Group Mcans for Use/Nonuse Comparison o
. , o o . ‘ Y.
: o Contont v Mean for - Mean for »
N Grade Level - . : : ~
. Area Nonusers . Users
U IR DU S, : i
) '  Reading®x | 40.27 50.03
Sceond Grade . > o
. * Math* 59. 34 63.57 . .
- ‘ ) » L .
Reading® . 49.35 37.69
Fourth Crade :
: * Math* s 48.29 . 56.39
*significnnt ntﬁ%hu .01 1level ) ’

T

»

' - As indicated in Tablte 1, students of users of individualized instruction showed
grcater achievement than thosé of nonuscrs in cvery .case except fourth grade: )
reading when the opposite was true.  However, furtlier analyses which, accounted R
“for the SES level of the school, dividing the gample into Title I and non-Title I
schools, 1nd1<xt(d that these significant dlffcrchcs did not occur for sccond
: grade math (bath Title I and non-Title 1) and for’ fourth-grade mdth Title I

0111y

4

AY

The other major set of analyscs compared student achievement across tcacher
Level of Use.  Bvery comparison >howod significant diflerences between Lol.

. Figurce 6 illustrates praphically these differences As shown by'thiq figure, a -
great deal of variation in achicvement exists botwccn teacher Levels of Usc. ’
'Ixc@pt for fourth grade reading, achicvement appears . .to be higher for users (LoU
III and above). Among users, except for fourth grade mathematicsy there appcars
to be a tendency for LoU ITI Mechanical to be low, then increcage for LoU IVA
JRoutine, decreasc again at Lol IV% Refinement and incregse again for LoU V Inte-
5ratiuq - Fourth grade math appears to havc the opposite trend, peaking 1nchad
at LoU I1T Mechanical dnd TVB Reflncment.

[

‘ An cxploratory test for sys stematic dlfferences ,was conducted on the qocond (f
grade data. As ‘illustrdted }n Figure 7, trend analyses indicated that the best
fist curves for the relationship between Lol and. student achievement were quadratic.
However, although these are the best it curves, there is a falrly low correlation .

i betwecen ‘the variables (0. 28 for reading ands 0.17 for math), indicating that stu-
dent achicvement differences for teacher LoU's are at best weakly systematic. N
"This is corroborated by Figure 6. - . L : -
Py \ ) ’ ;. ’ | " ’6
. f : oL g : RN
: .‘r ‘aFuther analyses using the Title I and non-Title I variable are iricluded in,
. \ the longexr version-of this report. . v ' .
\)‘ . . - " 4 '
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FIGURE-6. Second and Fourth Grade Reading and Mathematics
- Group Means for Comparison of Teacher Level of Use Co
. ) , of Individtalization an'c\l Student Achievement
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A Further set of andlyses were conducted to test whether there were,achieve-
,.'ment dif fererces bétween students in ICE "schools and those in non-IGE schools.

- No sxgnlflcant differcnces w&re foUnd
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Table 2 illustrates the means
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TABLL 2&\4Q{oup Means for ICE/Non IGE Comparlson
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. _ : — .
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Discussion

]

‘
o

Before drawing conclusions arid citing impllcatlons from this study, sewéral
cautiops must be communicated. First, Levéls-of .Use is a concept that was still:®
under validation when this study was conducted; the LoU Interview was still in
the process of refinement. Therefore, the interrater agreements were not as high
as' they might have bten had the study been done six months later. Second, the.
number of teachers used for the achievement comparisons was low, particularly

" for some-Leyéls of Use. Therefore, although the number of student scores was

* Finally, this study involvéd a "posttest only

3
\

high enough fo “significant differences to occur, the probability 1s dincreased
that‘characteriEtics of: individual teachers other than LoU influenced the outcomes.
" design, and so suffered from the
lack of information about initial student achievement status; thus it is impossible
to infer causality and difficult to generalize. . It is emphasized that this was an
exploratory study ‘that did .not propoge to %enerallze, bliit to look for tendencies
_and lntcrlctlonq within a given sample o _ ,

The LoU distribytions reported in-respopnse to the first set of research
queetlons indicate severa}] ‘interesting tendencies. The majority of individuals
in the sample, which was assumed to contain a range. of Levelsg of Use, were at~
LoU I Orlcntatlon and LoU IVA’ Routinew The tendency for these LoU to predominate
is found in other LoU research (lall & Loucks, 1976). The tendéncy was the same
for both~grade levels, both innovations ‘and’ IGE and non-IGE schools. This in-
formation may be helpful to decision makers who may value somé LoU's over others,
who "may prefer to have teachers move ony to actually preparing to use an innovation

" (Lol 1I Prcparatlonl from LoU T Orientation, or to have morg teachers attain

hrgher LoU's* than LoU IVA Routinc

Another interesting tcndency in the LoU distrlbutions is th number of users

of 1ndiv1dual]7ed 1nstruct10n in non-IGE schools and nonusers in IGE schools. .

Since individualization ‘ds an important component of IGE, it might be assumed

that IGE schogls should have all users and non- IGE schools all nonusers. This
1llustrates well the problem of relying on a label or the word of an administrator
to tell what is happening in a s®hopl, rdther than going directly to the classroom
level and the teacher for infowhation. In this sample, as far as individualiza- .
tion is concerncd, there is not, that much differencde between IGE and non-IGE
schools. This OSpCClally creates a problem in evaluat’ing a -program such as- IGE,
wherc eomparisons are- typically madec between IGE-and non-IGE schools. As noted

in the data for the sec0nd research ‘question, there was no significant difference

.in achicvement between 1GE and non-IGE “schools in this sample. However, there .

were defc rences between users and nonusers of individualization, an important
component of IGE. Looking in depth at this sample, through the concept of Lou,
revealed stgnlflcantly more information than conducting.a classic evaluation ofm'

IGE. C ; , ' ‘ o o

\

Other tendcncies indicated by this tudy are in relationthps of LoU to’
achievement. " The many analybeo conducted indicate that there are significant
differences in student achievement between teachers-at different Levels of Use.
'These differences may be unique to the innovation and 'the grade level; there may
be a pattern of flU(LUdLlOn in achievement as teachers change LoU's, particularly
among users, as discussed previously. Identification of the pattern Or patterns
requiregd further investigation with a larger sample and -with other innovations.
The results of this study indicdte, however, that much can be discovered from
studying the LoU of a sample of teachers, and that student achlevement does vary,
if not altogether systematlcally, with teacher LoU. e
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